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SPECIAL CIVIL AIR REGULATION 

TURBINE-POWERED TRANSPORT CATEGORY AIRPLANES OF CURRENT DESIGN 

Part 4b of the Civil Air Regulations contains rules governing the design of transport category 
airplanes. For a number of years, this part has established airworthiness requirements for this cate
gory of airplanes by prescribing detailed provisions to be met for the issuance of a type certificate. 
However, the advent of turbine-powered airplanes (jets, turbo-props, etc.) has brought about operations 
at considerably higher speeds and altitudes than those involving reciprocating engine airplanes. These 
higher speeds and altitudes as well as certain inherent characteristics of turbine engines have intro
duced numerous new technical and design problems and have necessitated re-evaluation and amendment of 
many provisions in Part 4b. 

In recent years the Board has amended Part 4b by introducing numerous technical provisions more 
specifically applicable to turbine-powered airplanes. These were included in amendments pertaining to 
structural, flight characteristic, powerplant installation, and other provisions. I t i s believed that 
Part 4b as now written is applicable to turbine-powered airplanes with but one exception; namely, air
plane performance. In the future, further amendments to this part, other than those relating to per
formance, will be comparatively minor in nature mainly reflecting the latest experience in the certifi
cation and operation of these airplanes. 

The performance requirements presently in Part 4b were first promulgated almost -twelve years ago. 
They are now considered by the Board to be in a form not suitable for direct application to turbine-
powered airplanes. 

The Administrator of Civil Aeronautics is in receipt of a large number of applications for type 
certification of turbine-powered airplanes. However, the so-called "non-retroactive" clause of I 4b.11 
(a) of Part 4b does not make applicable to a particular airplane type any amendment which is adopted after 
an application is filed by the manufacturer for type certification of that airplane. Thus, most of these 
airplanes are not now required to meet sane of the latest effective provisions of Part 4b unless the Board 
prescribes otherwise. With so many applications for type certificates pending, i t Is essential that the 
Board establish adequate requirements which will effectively apply to the type certification of turbine-
powered transport category airplanes. This Special Civil Air Regulation is being promulgated for that 
purpose. 

This Special Civil Air Regulation is being made effective with respect to all turbine-powerea 
transport category airplanes not yet certificated. In essence, i t prescribes a revised set of perform
ance requirements for turbine-powered airplanes and incorporates such of the recent amendments to Part 4b 
as the Administrator finds necessary to insure that the level of safety of turbine-powered airplanes is 
equivalent to that generally intended by Part 4b. 

The performance requirements contained herein include not only the performance requirements neces
sary for tiie certification of an airplane, but also the complementary performance operating limitations 
as applicable under Parts 40, 4 1 , and 42 of the Civil Air Regulations. In promulgating this new per
formance code, the Board intends that the resulting level of safety will be generally similar to the 
level of safety established by the performance code as expressed by the provisions now contained in 
Parts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine airplanes. To attain this, many 
of the performance provisions have been modified for better applicability to turbine-powered airplanes, 
some in the direction of liberalization, others in the direction of improvement in the required perform
ance. 

A significant change being made is the introduction of full temperature accountability in all 
stages of performance, except the landing distances required. The introduction of full temperature 
accountability will insure that the airplane's performance is satisfactory irrespective of the existing 
atmospheric temperature. The performance requirements heretofore applicable did not give sufficient 
assurance in this respect. 

The reason for omitting the direct application of temperature accountability in the requirement 
for landing distances Is that this stage of performance always has been treated in a highly empirical 
fashion whereby temperature effects are taken into account indirectly together with the effects of other 
operational factors. Long range studies on rationalization of airplane performance so far have not yield
ed a satisfactory solution to the landing stage of performance. The Board hopes, however, that continued 
studies will result in a solution of this problem in the near future. 
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The introductioi of full tmperature accountability has necessitated a canplete re-evaluation 
of the ministtsn cliiab requirements. Since the prescribed climb must now be met at all temperatures 
rather than to be associated with standard temperature, the specific values of climb have been altered. 
In each instance, the change has been in the downward direction because, although the previous values 
•sere related to standard temperature, a satisfactory resultant climb performance was attained at tem
peratures substantially above standard. Tfhile values of minimm climb performance specified in the new 
code will tend to increase the maximtm certificated weights of the airplane for the loner range of tem
peratures, they nUl lisrit these weights for the upper range of taaperatures, giving adequate assurance 
of satisfactory climb performance at all temperatures. 

In considering the various stages of flight where minimum values of climb have been heretofore 
established, the Board finds that in tsto of the stages (all-engines-operating en route and one-engine— 
inopsrative en route) the establishment of minimtm values of climb i3 unnecessary because, in the case 
of the all-engines—operating stage, it has been found not to be critical and the case of the one-engine-
inoperative stage is new sore effectively covered by the en route performance operating limitations. 

Considering that the minimum climbs being prescribed affect mainly the maximum certificated weights 
of the airplane but not the maximum operating weights, the Board, in adopting the new performance code, 
places considerable eaphasis on the ability of the airplane to clear obstacles on take-off and during 
flight. To this end, criteria for the take-off path, the en route flight paths, and the transition from 
take-off to the en route stage of fLi^it have been prescribed to reflect realistic operating procedures. 
Temperature is fully accounted for in establishing all flight paths and an expanding clearance between the 
take-off path and the terrain or obstacles is required until the en route stage of flight is reached. 

In order to insure that tie objectives of the prescribed performance are in fact realised in actual 
operations, the manufacturer is required to establish procedures to be followed in the operation of the 
airplane in the various conditions specified in the regulation. These procedures, each designed for a 
specific airplane, will permit the operator to utilize the full performance capabilities of the airplane 
more readily than if the regulations prescribed all-inclusive procedures. The use of these procedures 
in determining compliance with the reqairanents governing take-off, en route, and landing stages, will 
also add considerable flexibility to the regulation. 

The new performance requirements establish more clearly than heretofore which of the performance 
limitations are conditions on the airworthiness certificate of the airplane. In addition to the maximum 
certificated take—off and landing weights, there are included limitations on the take-off distances and 
on the use of the airplane within the ranges of operational variables, such as altitude, temperature, 
and wind. Since these limitations are in the airworthiness certificate, they are applicable to all type 
operations conducted with the airplane. 

The new perfoiEsnce code contains values for minimum climb expressed as gradients of climb, in 
percent, rather than as rates of climb, in feet per minute, as has been the case heretofore. The Board 
believes that the gradient of climb is more direct in expressing the performance margins of the airplane. 
Dse of the gradient eliminates the influence of the stalling speed on the required climb. Heretofore, 
higher rates of climb were required for airplanes with higher stalling speeds. The only differentiation 
in the new code with respect to the required climb is between two and four-engine airplanes. This type 
of differentiation is of long standing in the regulations, being applicable to the one-engine-inoperative 
stage of flight. I t is now being expended to the take-off and approach stages. 

The new performance requirements contained herein are based on the best information presently 
available to the Board.. It is realised, however, that due to the present limited operating experience 
with turbine-powered transport airplanes, improvement in the requirements can be expected as a result 
of the direct application of the cods to specific designs of new airplanes. There are certain areas in 
lie new requirements where additional refinement of details might be advisable. This is so particularly 
in the case of the requirements pertaining to the landing stage of flight. I t is anticipated that, after 
further study of the regulation and especially after its application in the design, certification, and 
operation of forthcaaing turbine-parEBred airplanes, the desirability of changes may become more apparent. 
I t is the intent of the Board to consider without delay such changes as might be found necessary. Only 
after the provisions of this Special Civil Air Regulation are reasonably verified by practical applica
tion will the Board consider incorporating them on a more permanent basis into farts 4b, 40, 41, and 42 
of the Civil Air Regulations. 

This Special Civil Air Regulation is not intended to compromise the authority of the Administrator 
under I 4b.10 to impose such special conditions es he finds necessary in any particular case to avoid 
unsafe design features and otherwise to insure equivalent safety. 

Interested persons have been afforded an. opportunity to participate in the making of this regula
tion (2L F. R. 6031), and due consideration has been given to all relevant matter presented. 

In consideration of the foregoing, the Civil Aeronautics Board hereby makes and promulgates the 
following Special Civil Air Regulation, effective August 27, 1957. 
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Contrary provisions of the Civil Air Regulations not-withstanding, all turbine-powered transport 
category airplanes for -which a type certificate is issued after the effective date of this Special Civil 
Air Regulation shall comply with the following* 

1 . The provisions of Part 4b of the Civil Air Regulations, effective on the date of application 
for type certificate; and such of the provisions of all subsequent amendments to Part 4b> in effect prior 
to the effective date of this special regulation, as the Adninistrator finds necessary to insure that the 
level of safety of turbine-powered airplanes is equivalent to that generally intended by Part 4b. 

2 . In lieu of I S 4b.110 through 4b.125, and 4b.743 of Part 4b of the Civil Air Regulations, the 
following shall be applicable: 

PERFORMANCE 

4.T.11Q General. 

(a) The performance of the airplane shall be determined and scheduled in accordance -nith, 
and shall meet the minima prescribed by, the provisions of I I 4TJ-10 through 4T.123. The performance 
limitations, information, and other data shall be given in accordance with 1 4T.743. 

(b) Unless otherwise specifically prescribed, the performance shall correspond -with ambient 
atmospheric conditions and s t i l l air. Humidity shall be accounted for as specified in paragraph (c) of 
this section. 

(c) The performance as affected by engine power and/or thrust shall be based an a relative 
humidity of 80 percent at and below standard temperatures and on 34 percent at and above standard tem
peratures plus 50°F. Between these two temperatures the relative humidity shall vary linearly. 

(d) The performance shall correspond -with the propulsive thrust available under the particu
lar ambient atmospheric conditions, the particular flight conditions, and tiie relative humidity specified 
in paragraph (c) of this section. The available propulsive ttirust shall correspond with engine power 
and/or thrust not exceeding the approved power and/or thrust less the installations! losses and less the 
power and/or equivalent thrust absorbed by the accessories and services appropriate to the particular 
ambient atmospheric conditions and ttie particular flight condition. 

4T.1H Airplane configuration, speed, power, and/or thrust; general. 

(a) The airplane configuration (setting of wing and cowl flaps, air brakes, landing gear, 
propeller, etc.) , denoted respectively as tlie take-off, en route, approach, and landing configurations, 
shall be selected by the applicant except as otherwise prescribed. 

(b) It shall be acceptable to make the airplane configurations variable with weight, altitude, 
and temperature, to an extent found by the Administrator to be compatible with operating procedures re
quired in accordance with paragraph (c) of this section. 

(c) In determining the accelerate-stop distances, take-off flight paths, take-off distances, 
and landing distances, changes in the airplane 's configuration and speed, and in the power and/or thrust 
shall be in accordance with procedures established by the applicant for the operation of the airplane in 
service, except as otherwise prescribed. The procedures shall comply with the provisions of subparagraphs 
(1) through (3) of this paragraph. 

(1) The Administrator shall find that the procedures can be consistently executed in 
service by crews of average skil l . 

(2) The procedures shall not involve methods or the use of devices which have not been 
proven to be safe and reliable, 

(3) Allowance shall be made for such time delays in the execution of the procedures as 
may be reasonably expected to occur during service. 

4TJ.12 Stalling speeds. 

(a) The speed Vs shall denote the calibrated stalling speed, or the minimum steady flight 
speed at which the airplane is controllable, in knots, with: 

(1) Zero thrust at the stalling speed, or engines idling and throttles closed i f i t is 
shown that the resultant thrust has no appreciable effect on the stalling speed; 

(2) If applicable, propeller pitch controls in the position necessary for compliance 
ixith subparagraph (1) of this paragraph; 
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(3) The airplane in tbe landing configuration; 

{4) The center of gravity in the most unfavorable position within the allowable 
landing range; 

(5) The freight of the airplane equal to the weight in connection with which Vs is 
being used to determine compliance with a particular requirement. r 

(b) The speed Vĝ  shall denote the calibrated stalling speed, or the minimum steady flight 
speed at which the airplaaeHs controllable, in knots, with} 

(1) Zero thrust at the stalling speed, or engines idling and throttles closed if i t is 
shown that the resultant thrust has no appreciable effect on the stalling speed; 

(2) I f applicable, propeller pitch controls in the position necessary for compliance 
with subparagraph (1) of this paragraph; the airplane in all other respects (flaps, landing gear, etc.) 
in the particular configuration corresponding with that in connection with which Vĝ  is being used; 

(3) The Height of the airplane equal to the weight in connection with which is 
being used to determine conpliaace with a particular requirement. " 

(c) The stall speeds defined in this section shall be the minimum speeds obtained in flight 
tests conducted in accordance with the procedure of subparagraphs ( l ) and (2) of this paragraph. 

(1) ?5.th the airplane tsimed for straight flight at a speed of 1 Jt V G and from a speed 
sufficiently above the stalling speed to insure steady conditions, the elevator control shall be applied 
at a rate such that the airplane speed reduction does not exceed one knot per second. 

(2) Daring the test prescribed in subparagraph (1) of this paragraph, the flight 
characteristics previaions of § 4b J. 60 of Part 4b of the Civil Air Regulations shall be complied with. 

4TJ13 Take-off; general. 

(a) The take-off data in ! § 4T.114 through 4T.117 shall be determined under the conditions 
of subparagraphs (1) and (2) of tMs paragraph.. 

(1) At all weights, altitudes, and ambient temperatures within the operational limits 
established by the applicant for the airplane. 

(2) In the configuration for take-off (see § 4T.111). 

(b) Take-off data shall be based on a smooth, dry, hard-surfaced runway, and shall be deter
mined in such a Banner that reproduction of the performance does not require exceptional skill or alert
ness on the part of the pilot. In the case of seaplanes or float planes, the take-off surface shall be 
smooth water, while for skiplanes i t shall be smooth dry snow. In addition, the take-off data shall be 
corrected in accordance with subparagraphs (1) and (2) of this paragraph for wind and for runway grad
ients within the operational l i m t s established by the applicant for the airplane. 

(1) Hot sore than 50 percent of nominal wind components along the take-off path opposite 
to the direction of take-off, and not less than 150 percent of nominal wind components along the take-off 
path in the direction of take-off. 

(2) Effective ranway gradients. 

4T-11 f} Take-off speeds. 

(a) The critical-engine—failure speed Vi , in terms of calibrated air speed, shall be selected 
by the applicant, but shall not be less than the minimum speed at which controllability by primary aero
dynamic controls alone is demonstrated during the take-off run to be adequate to permit proceeding safely 
with the take-off using average piloting skill, when the critical engine is suddenly made inoperative, 

(b) The miniaaa take-off safety speed VOJ in terms of calibrated air speed, shall be s&Lected 
by the applicant so as to permit the gradient of climb required in 3 4TJ.20 (a) and (b), but i t shall not 
be less than: 

(1) 1.2 V„ for two-engine propeller-driven airplanes and for airplanes without pro
pellers ifcieh have no provisions for obtaining a significant reduction in the one-engine-inopsrative 
power-on stalling speed. 
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(2) 1.15 V for propaLler-driven airplanes having more than tw> engines and for air-

planes without propellers which have provisions for obtaining a significant redaction in the one-engine-
inoperative power-on stalling speeds 

(3) 1 .10 times the minimum control speed T£jC, established in accordance with I 4b .133 
of Part 4b of the Civil Air Regulations. 

(c) If engine failure is assumed to occur at or after the attainment of V-j, the demonstration 
in which the take-off run is continued to include the take-off climb, as provided in paragraph (a) of 
this section, shall not be required. 

4T.115 Accelerate-stop distance. 

(a) The accelerate-stop distance shall be the sua of the fc-Howingi 

(1) The distance required to accelerate the airplane from a standing start to the 
speed W ;̂ 

(2) Assuming the critical engine to fail at the speed \ , the distance required to 
bring the airplane to a full stop from the point corresponding with the speed Vj_. 

(b) In addition to, or in lieu of, wheel brakes, the use of other braking means shall be 
acceptable in determining the accelerate-stop distance, provided that such braking means shall have 
been proven to be safe and reliable, tiiat the manner of their employment is such that consistent results 
can be expected in service, and that exceptional skill is not required to control the airplane. 

(c) The landing gear shall remain extended throughout the accelerate-stop distance. 

4T.116 Take-off path. The take-off path shall be considered to extend from the standing start to 
a point In the take-off where a height of 1,000 feet above the take-off'surface is reached or to a point 
in the take-off where the transition from the take-off to the en route configuration is completed and a 
speed is reached at which compliance with § 4TJ.20 (c) is shown, whichever point is at a higher altitude. 
The conditions of paragraphs (a) through ( i ) of this section shall apply in determining the take-off path. 

(a) The take-off path shall be based upon procedures prescribed in accordance with § 4T.1H (c) . 

(b) The airplane shall be accelerated on or near the ground to the speed Vg during "which time 
the critical engine shall be made inoperative at speed and shall remain inoperative during the remain
der of the take-off. 

(c) Landing gear retraction shall not be initiated prior to reaching the speed V̂ * 

(d) The slope of the airborne portion of the take-off path shall be positive at all points, 

(e) After the V 2 speed is reached, the speed throughout the take-off path shall not be less 
than ?2 shall be constant from the point where the landing gear is completely retracted until a 
height of 400 feet above the take-off surface is reached. 

(f) Except for gear retraction and propeller feathering, the airplane configuration shall not 
be changed before reaching a height of 400 feet above the take-off surface. 

(g) At all points along the take-off path starting at the point where the airplane first 
reaches a height of 400 feet above the take-off surface, the available gradient of climb shall not be 
lees than 1.4 percent for two-engine airplanes and l .e percent for four-engine airplanes. 

(h) The take-off path shall be determined either by a continuous demonstrated take-off, or 
alternatively, by synthesizing from segments the complete take—off path. 

( i ) If the take-off path is determined by the segmental method, the provisions of subpara
graphs (1) through (4) of this paragraph shall be specifically applicable, 

(1) The segments of a segmental take-off path shall be clearly defined and shall be 
related to the distinct changes in the configuration of the airplane, in power and/or thrust, and in 
speed. 

(2) The weight of the airplane, the configuration, and the power and/or thrust shall be 
constant throughout each segment and shall correspond with the most critical condition prevailing in 
the particular segment. 
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(4) Segmental take-off path data shall be checked by continuous demonstrated take-offs 
to insure that the segsental path is conservative relative to the continuous path. 

4T .117 Take-off distance. The take-off distance shall be the horizontal distance along the take
off path frcci the start of the take-off to the point where the airplane attains a height of 35 feet above 
the take-off surface as determined in accordance with 1 4 T J J . 6 . 

4T .118 djjab; general. Compliance shall be shorm with tho climb requirements of §§ 4T .119 and 
4TJ.20 at all weights, altitudes, and anbient temperatures, within the operational limits established by 
the applicant for the airplane. The airplane's center of gravity shall be in the most unfavorable posi
tion corresponding with the applicable configuration. 

4T.119 All-engine-oneratipg landing nl inb. In the landing configuration, the steady gradient of 
climb shall not be less than 4.0 percent, withi 

(a) All engines operating at the available take-off power and/or thrust; 

(b) A cliab speed not in excess of 1 , 4 Va , 
o 

4X One-engine—inoperative climb. 
(a) Take-off: landing gear extended. In the take-off configuration at the point of the 

flight path where the airplane's speed first reaches Vj* ^ accordance with 1 4TJL16 but without ground 
effect, the steady gradient of dicb shall be positive with: 

(1) The critical engine inoperative, the remaining engine(s) operating at the available 
take-off power and/or thrust existing in accordance with I 4 T J J . 6 at the time the airplane's landing 
gear is fully retracted; 

(2) The weight equal to the airplane's weight existing in accordance with I 4 T . 1 1 6 at 
the tine retraction of the airplane's landing gear i s initiated; 

(3) The speed equal to the speed Vg. 

(b) Take-off: landing gear retracted. In the take-off configuration at the point of the 
flight path nhere the airplane's landing gear is fully retracted, in accordance with I 4TJ16 but without 
ground effect, the steady gradient of climb shall not be less than 2.5 percent for two—engine airplanes 
and not leas than 3.0 percent for four-engine airplanes, with* 

( 1 ) The critical engine inoperative, the remaining engine (e) operating at the take-off 
power and/or thrust available at a height of 400 feet above the take-off surface and existing in accord
ance with % 4T . 116 ; 

(2) The weight equal to the airplane's weight existing in accordance with I 4T .U6 at 
the time the airplane's landing gear is fully retracted; 

(3) The speed equal to the speed Vj. 

<c) Final take-off. In the en route configuration, the steady gradient of climb diall not 
be less than 1 . 4 percent for two-engine airplanes and not less than 1 . 8 percent for four-*mgine airplanes, 
at the end of the take-off path as determined by I 4T JJ.6, with: 

( 1 ) The critical engine inoperative, the remaining engine(s) operating at the available 
war tmim continuous power and/or thrust j 

(2) The weight equal to the airplane's weight existing in accordance with § 4 T J J . 6 at 
the time retraction of the airplane's flaps is initiated; 

(3) The srceed equal to not less than 1 . 25 V_ . 

(d) Approach. In the approach configuration such that V- does not exceed 1 . 1 0 Vs , the 
steady gradient of cliab shall not be less than 2.2 percent for two-engine airplanes and not £ess than 
2.8 percent for fouavengine airplanes, with: 

(l) The critical engine inoperative, the remaining engine(s) operating at the available 
take-off power and/or thrust; 

ground effect. 
(3) The segaentsl flight path shall be based on the airplane's performance mahout 
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(2) The weight equal to the maximum landing -weight; 

(3 ) A climb speed not in excess of 1.5 V ^ ; 

AT.121 En route f l ight paths. With the airplane in the en route configuration, the f l ight paths 
prescribed in paragraphs (a) and (b) of this section shall be detemined at a l l wei^its , al t i tudes, and 
ambient temperatures within the l imi ts established by the applicant for the airplane. 

(a) One engine inoperative. The one-engine-inoperative net f l ight path data shall be deter
mined in such a manner that they represent the airplane's actual climb performance diminished by a grad
ient of climb equal to 1.4 percent for two-engine airplanes and 1.8 percent for four-engine airplanes. 
I t shall be acceptable t o include in these data the variation o f the airplane's weight along the f l ight 
path to take into account the progressive consumption of fuel and o i l by the operating engine(s) . 

(b ) Two engines inoperative. For airplanes withvfour engines, the two—engine-inoperative 
net f l ight path data shall be determined in such a manner that they represent the airplane's actual 
climb performance diminished by a gradient of climb equal to 0.6 percent. I t shall be acceptable to 
include In these data the variation of the airplane's weight along the f l ight path to take into account 
the progressive consumption o f fuel and o i l by the operating engines. 

( c ) Conditions. In determining the f l ight paths prescribed in paragraphs (a ) and (b) of this 
section, the conditions o f subparagraphs ( l ) -through (4) of this paragraph shall apply. 

(1 ) The airplane's center of gravity shall be in the most unfavorable posi t ion . 

(2 ) The c r i t i c a l engine(s) shall be inoperative, the remaining engine(s) operating at 
the available maxiimiii continuous power and/or thrust. 

(3) Means for controlling the engine cooling a i r supply shall be in the position which 
provides adequate cooling in the hot-day condition. 

(4) The speed shall be selected by the applicant. 

I 4TJ.22 Landing distance. The landing distance shall be th© horizontal distance required to land 
" and to come to a complete stop (to a speed of approximately 3 knots in the case of seaplanes or f loat 

planes) from a point at a height of 50 feet above the landing surface. Landing distances shall be de
termined for standard temperatures at a l l weights, altitudes, and winds within the operational l imits 
established by the applicant for the airplane. The conditions of paragraphs (a) through ( f ) of this 
section shall apply. 

(a) The airplane shall be in the landing configuration. During the landing, changes in the 
airplane's configuration, in power and/or thrust, and in speed shall be in accordance with procedures 
established by the applicant fo r the operation of the airplane in service . The procedures shall comply 
with the provisions of I 4TJ.11 ( c ) . 

(b) The landing shall be preceded by a steady gliding approach down to the 50-foot height 
with a calibrated a i r speed of not less than 1.3 V 8 . 

o 
( a ) The landing distance shall be based on a smooth, dry, hard-surfaced runway, and shall 

be determined in such a manner that reproduction does not require exceptional sk i l l or alertness on 
the part of the p i l o t . In the case o f seaplanes or f loat planes, the landing surface 3hall be smooth 
rater, while for skiplanes i t shall be smooth dry snow. During landing, the airplane shall not exhibit 
excessive vertical acceleration, a tendency to bounce, nose over, ground l o o p , porpoise, or TBter l o o p . 

(d) The landing distance shall be corrected for not more than 50 percent o f nominal wind 
components along the landing path opposite to the direction of landing and not less than 150 percent 
of nominal wind components along the landing path in the direction of landing. 

( e ) During landing, the operating pressures on the wheel braking system shall not be in 
excess of those approved by the manufacturer of the brakes, and the wheel brakes shall not be used in 
such a manner as t o produce excessive wear of brakes and t i r e s . 

( f ) I f the Administrator finds that a device on the airplane other than wheel brakes has a 
noticeable effect on the landing distance and i f the device depends upon the operation o f the engine 
and the effect of such a device i s not compensated fo r by other devices in the event o f engine fa i lure , 
the landing distance shall be determined by assuming the c r i t i ca l engine to be inoperative. 
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4T.123 Limitations and information. 

(a) Limitations. The performance limitations on the operation o f the airplane shall be 
established in accordance with subparagraphs (1) through (4.) of this paragraph. (See also I 4T.743.) 

(1) Take-off weights. The maximum take-off weights shall be established at which 
compliance i s shewn with the generally applicable provisions o f this regulation and with 1 4TJ.20 ( a ) , 
( b ) , and ( c ) fo r altitudes and anbient temperatures within the operational l imits of the airplane 
(see subparagraph (4) of this paragraph). 

(2) Landing weights. The Qaxisvci landing weights shall be established at which 
compliance i s shown with the generally applicable provisions of ttiis regulation and with §§ 4T.119 
and 4T.120 (d) for altitudes and sabisnt temperatures within the operational l imits of the airplane 
(see subparagraph (4) of this paragraph). 

(3) Take-off and accelerate-atop distances. The minimum distances required for take
o f f shall be established at which compliance i s shown with the generally applicable provisions of this 
regulation and with II 4TJ15 and 4TJL17 for weights, alt i tudes, temperatures, wind components, and 
runway gradients, within the operational l imits o f the airplane (see subparagraph (4) of this paragraph). 

(4) Operational l i m i t s . The operational l imits of the airplane shall be established by 
the applicant for a l l variable factors required in showing compliance with this regulation (weight, 
altitude, temperature, e t c . ) . (See Is 4TJ13 (a) ( l ) and ( b ) , 4TJ.18, 4T.12L, and 4T.122.) 

(b) Information. The performance information on the operation of the airplane shall be 
scheduled in caapliance with the generally applicable provisions of this regulation and with II 4 T . U 6 , 
4XJ .21, and 4TJ-22 for weights, alt i tudes, temperatures, wind components, and runway gradients, as these 
may be applicable, within the operational l imits of the airplane (see subparagraph (a) (4) of this s ec 
t i on ) . In addition, the performance dnforaation specified in subparagraphs (1) through (3) of this 
paragraph shall be determined by extrapolation and scheduled fo r the ranges of weights between the maxi
mum landing and maxteua take-off weights established in accordance with subparagraphs (a) (1) and (a) 
(2) of this sect ion. (See also S 4T .743.) 

(1 ) Climb in the landing configuration (see 1 4T019) ; 

(2) CLiab in the approach configuration (see I 4T.120 ( d ) ) ; 

(3 ) Landing distance (see § 4T.122). 

AIRHflHE FLIGHT MANUAL 

4T.743 PerfoTnamcg l imitat ions, information, and other data. 

(a) Idmitatiops. Hie airplane's performance limitations shall be given in accordance with 
I 41-123 ( a ) . 

(b) Infomatioa. Bie performance information prescribed in S 4TJ.23 (b) fo r the application 
o f the operating roles of this regulation shall be given together with descriptions of the conditions, 
a i r speeds, e t c . , under lfeich the data were determined. 

( c ) Procedures. For a l l stages o f f l ight , procedures shall be given with respect to airplane 
configurations, power and/or thrust sett ings, and indicated a i r speeds, t o the extent such procedures are 
related t o the limitations and information set forth in accordance with paragraphs (a) and (b) of this 
sect ion. 

(d) Miscellaneous. An explanation shall be given of significant or unusual f l ight or ground 
handling characteristics of the airplane. 

3. In l i eu o f IS 40.70 through 40.78, 41.27 through 41.36 ( d ) , and 42.70 through 42.83, o f Parts 40, 
41, and 42 of ths Civil Air Regulations, respectively, the following shall be applicable: 

OPERATING RULES 

40T.80 Transport category airplane operating l imitat ions. 

(a ) In operating any p3ssejigerwc&rrying transport category airplane certif icated in accord
ance with the performance requirements of this regulation, the provisions of ! § 40T.8O through 40T.84 
shall be complied with, unless deviations therefrom are speci f ica l ly authorised by the Administrator on 
the ground that the special circumstances of a particular case make a l i t e ra l observance of the require
ments unnecessary for safety. 
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(b ) The performance data in the Airplane R igh t Manual shall be applied in determining 

compliance with the provisions of IS 4.0T.SL through 4OT.84, Where conditions d i f fer from those for 
which specif ic tests were made compliance shall be determined by approved interpolation or computation 
of the effects of changes in the spec i f ic variables i f such interpolations or computations give results 
substantially equalling in accuracy the results of a direct t e s t . 

40T.81 Airplane's cer t i f ica te l imita t ions . 

{ a ) No airplane shall be taken o f f at a weight which exceeds the take-off weight specified 
in the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing 
at the time of the take-off. (See II 4T.123 (a ) (1 ) and 4T.743 ( a ) . ) 

(b) No airplane shall be taken of f at a weight such that, allowing f o r normal consumption of 
fuel and o i l in f l ight to the airport o f destination, the weight on arrival wi l l exceed the landing 
weight specified in the Airplane Slight Manual for the elevation of the airport of destination and fo r 
the ambient temperature anticipated there at the time of landing. (See 11 4TJ.23 (a) (2) and 4T.743 ( a ) . ) 

( c ) No airplane shall be taken o f f at a weight which exceeds the weight shown in the Airplane 
Tlight Manual to correspond with the minimum distance required fo r take-off on the runway to be used. 
The take-off distance shall correspond with the elevation of the airport, the effect ive runway gradient, 
and the ambient temperature and wind component existing at the time of take-off. (See 81 4TJ.23 (a) (3) 
and 4T.743 ( a ) . ) 

(d) No airplane shall be operated outside the operational l imits specified in the Airplane 
Slight Manual. (See II 4-T.123 (a) U) and 4T.743 ( a ) . ) 

40T.82 Take-off obstacle clearance l imitat ions. No airplane shall be taken o f f at a weight in 
excess of that shown in the Airplane f l ight Manual to correspond with a take-off path which clears a l l 
obstacles either by at least a height equal to (35 + O.fllD) feet ver t ica l ly , where D Is the distance 
out along the intended f l ight path from the end o f the runway in feet , or by at least 200 feet horizon
ta l ly within the airport boundaries and by at least 300 feet horizontally after passing beyond the 
boundaries. In determining the allowable deviation of the f l ight path in order to avoid obstacles by 
at least the distances prescribed, i t shall be assumed that the airplane i s not banked before reaching 
a height of 50 feet as shown by the take-off path data in t i e Airplane Flight Manual, and that a maximum 
bank thereafter does not exceed 15 degrees. The take—off path considered shall be for the elevation of 
the airport, the effective runway gradient, and fo r the ambient temperature and wind component existing 
at the time of take-off. (See i i 4TJ-23 (b) and 4T.743 ( b ) . ) 

40T.83 Ba route l imitat ions. 

(a ) One engine inoperative. No airplane shall be taken o f f at a weight in excess of that 
which, according to the one-engine-inoperative en route net f l ight path data shown in the Airplane 
Slight Manual, wi l l permit compliance with either subparagraph (1) or subparagraph (2) of this para
graph at a l l points along the route. Hie net f l ight path used shall be for the ambient temperatures 
anticipated along the route. (See §§ 4T.123 (b) and 41 .743 ( b ) . ) 

(1) The slope of the net f l ight path shall be posit ive at an altitude of at l eas t 
1,000 feet above a l l terrain and obstructions along the route within 5 miles on either side of the 
intended track. 

(2) The net f l igh t path shall be such as t o permit the airplane to continue f l ight 
from the cruising altitude t o an alternate airport where & landing can be made in accordance with -Hie 
provisions of § 40T.84 ( b ) , the net f l ight path clearing ver t ical ly by at leas t 2,000 feet a l l terrain 
and obstructions along the route within 5 miles on either side of the intended track. The provisions 
o f subdivisions ( i ) through ( v i i ) of this subparagraph shall apply. 

( i ) The engine shall be assumed to f a i l at the most c r i t i ca l point along the route. 

( i i ) The airplane shall be assumed to pass over the c r i t i ca l obstruction following 
engine failure at a point no c loser t o the c r i t i c a l obstruction than the nearest approved radio naviga
tional f i x , except that the Administrator may authorize a procedure established on a different basis where 
adequate operational safeguards are found to ex i s t . 

( i l l ) The net f l igh t path shall have a posit ive slope at 1,000 feet above the a i r 
port used as the alternate. 

( i v ) An approved method shall be used to account fo r winds which would otherwise 
adversely affect the f l ight path. 
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( v ) TUBL jettisoning shall be permitted I f the Administrator finds that the 
operator has an adequate training program, proper instructions are given t o the f l ight crew, and a l l 
other precautions are taken to insure a safe procedure. 

( v i ) The alternate airport shall be specified in the dispatch release and shall 
meet the prescribed weather minima. 

( v i i ) The consnQptioii o f fuel and o i l after the engine becomes inoperative shall 
be that which i s accounted fo r in the net f l ight path data shown in the Airplane KLight Manual. 

(b) TBO engines inoperative. No airplane shall be flown along an intended route except 
in compliance with either subparagraph ( l ) or subparagraph (2) of this paragraph. 

(1 ) Ho place along the intended track shall be more than 90 minutes away from an 
airport at which a landing can be made in accordance with the provisions o f I 4OT.84 ( b ) , assuming 
e l l engines to be operating at cruising power. 

(2) Ho airplane shall be taken o f f at a weight in excess o f that which, according to 
the two-engine—inoperative en route net f l igh t path data shown in the Airplane Flight Manual, wi l l 
permit the airplane to continue f l ight from the point where tuo engines are assumed t o fa i l simultane
ously to an airport where a landing can be made in accordance with the provisions o f 1 40T.S4 ( b ) , the 
net f l ight path having a posit ive slops at an altitude of at leas t 1,000 feet above a l l terrain and 
obstructions along the route within 5 miles on either side of the intended track or at an altitude o f 
5,000 feet , whichever i s higher. The net f l ight path considered shall be for the ambient temperatures 
anticipated along the route. The provisions of subdivisions ( i ) through ( i i i ) o f this subparagraph 
shall apply. (See Si 4 ? . 1 2 3 (b) and 4T.743 ( b ) . ) 

( l ) The two engines shall be assumed to f a i l at the most c r i t i ca l point along 
the route. 

( i i ) I f fuel jettisoning i s provided, the airplane ' B weight at the point where 
the two engines are assumed to f a i l shall be considered t o be not l e s s than that which would include 
sufficient fuel t o proceed to the airport and t o arrive there at sn altitude of at l eas t 1,000 feet 
direct ly over the landing area. 

( i i i ) The consumption o f fuel and o i l after the engines become inoperative shall 
be that which i s accounted f o r in the net f l ight path data shown in the Airplane ELight Manual. 

40T.84 Landing l imitat ions. 

(a ) Airport of destination. Ho airplane shall be taken o f f at a weight in excess o f that 
which, in accordance with the landing distances shorn in the Airplane Flight Manual for the elevation 
of the airport of intended destination and for the wind conditions anticipated there at the time of 
landing, would permit the airplane to be brought to rest at the airport o f intended destination within 
60 percent of the effective length of the runway from a point 50 feet di rect ly above the intersection 
of the obstruction clearance plane and the rmmay. The weight of the airplane shall be assuaed to be 
reduced by the -neigh* of the fuel and o i l expected t o be consumed in f l ight t o the airport o f intended 
destination. Cosnliance shall be shown with the conditions of subparagraphs (1) and (2) of this para
graph. (See gg 4T023 (b) and 41.743 ( b ) . ) 

(1) i t shall be assumed that the airplane i s landed on the most favorable runway and 
direction in s t i l l a i r . 

(2 ) I t shall be assumed that the airplane i s landed on the most suitable runway con
sidering the probable wind veloci ty and direction and taking due account of the ground handling char
acter is t ics of the airplane and o f other conditions ( i . e . , landing aids, terrain, e t c . ) . I f fu l l com
pliance with the provisions of this subparagraph i s not shown, the airplane may be taken off i f an 
alternate airport i s designated which permits compliance with paragraph (b) o f this section. 

(b ) Alternate airport . Ho airport shall be designated as an alternate airport in a dispatch 
release unless the airplane at the weight anticipated at the time of arrival at such airport can comply 
with the provisions of paragraph (a) o f this section, provided that the airplane can be brought to rest 
within 70 percent of the effective length of the runway. 

(Sec. 205 ( a ) , 52 Stat. 9 3 4 ; 4 9 Tl.S.C. 425 ( a ) . Interpret or apply sees. 601, 603, 604, 52 Stat. 1007, 
1009, 1010, as amended; 4 9 Tl.S.C. 551, 553, 554) 

By the Civil Aeronautics Boards 
/ s / U. C. Mulligan 

U. C. Mulligan 
(SEAL) Secretary 


